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[^T^ipl^] 058621 

imt&m] 21, 000R 
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mm* 

o 

> j> V y ?Xjfc£ffl& (MAR) <D\s*-ftifr— oXtifltfr&'a'fr Ci t 

MAR) OV^-ftL^-o3l(±M^**fffS^-7 0 n^- * - LT^nTlgtC^A 
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2/ 



umm9] mmittm&i\:mmig3t?>^?m (egfp) ans^t?* 
& .i t zmwttir&m&m 5^^is ^^-rtL^-^ici2m<7>^ 0 

EGFP) a^IS^J-e^^. CI t 1" &l!f ^ 5^^L9 OV>1* *L^-^ffi 

(3' enhancer) t^ot, tuffi^^ h V y ^^jfe^J* (MAR) ^-7 h *J ft^ 

1 2 1 mat® i^lii ©v»r*L^-3mciB«o^jc * o . 
im^m. 1 3 ] nt&g l^tn <D\,>irtifr-~^\zmme>um- x > 

m&m 1 5 ] ffinm&x. imtir&mttRTmmtt<otf&wm<oti 

[ft^l 6] ^hV^n^DI (MAR) 4>v*i* 

[0001] 
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#M 2 0 0 2-3 7 6 5 5 5 ^- v : 3/ 

[0 0 0 2] 

ft*^ «tlv*«h • m&*m^z&m%mtt*w.nir2>^&t lt, dnav 

fttfrt^'fv-tU & £ & fcOitfc^fclfci!*: LTPCR£fH - jR 
[0 0 0 3] 

ett-fk-r^m^Lr, m±m¥k®m&7Lmm<:re-\oyi*m^tz?h mm, urn 
^»2#bs 0 ) N mpmmw^>vz?uT-*£i-scei$:m^tzm mm. 
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^-v! 4/ 



M#^ft£38kDa^g|tf£#i|lft>; 3>*f^--tf-e&£Cre£ffiv>T, loxP-«M hi: 
PftftL&#seajfi£W-eamx.«:ff*?-fr&*W"e**o I-ScelO^fi, 
^•5:ffi*<7)Ji> ^ V7--tf-C*&I-SceIri f , ^ISm^M h t-43V>TDNAH 

-scei^ Z(om&&w&*mfaft^fmz&&&E#*> *) ^ &st 

& o a x*i* & ^ o £ o 

[0 0 0 4] 

Crameri^, 1998. Nature 391:288-291 

DiSanto^, 1995. Proc. Natl. Acad. Sci. USA 92:377-381 

Rouet ^, 1994. Proc. Natl. Acad. Sci. USA 91:6064-6068 
[0 0 0 5] 
[fffl&m&: LiHtS MM] 
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ttzZbK, ^§&m (if£$f Miffed tictn- F£ti£$rSI* >^*3C£JI: 

fc^O^^m^ L£^* * - SrtS^i"* £ t £ gift fci" & 0 
[0 0 0 6] 

[mm * tz #><d^&] 
t tz $ <b RfrMtfmc x o r =r - k $ anzm®,? >s*? % i> mm $ tiz 

o 

t tz, *&wi±immamiimx. zwrn-tz tz£>K&m Lxnm^mw-mm \z 

xmm#)tz'jfiytiz>tzifr, &btizm&fc<Dg>n&*mtb2>zttimMx$>&o 
ttz, ^m^mmm^izm^fitzim^m^fiit, m&vyyy-yr&m 
K&^X'&mt z ti2>mMz.m<7)DM5 zt%<, bm<d 
mmftxmmMg>M®L* ^otzummi^^^m^m^fi^tz^, mmvm 

x, ^m^mmM^<DMn^Mttm\zit^x^m^titzmmxm^t^> z. t 

&X&&o 

[0 0 0 7] 
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±mm% izmm&=¥- 1 mu-r & mmmft-r & mitt®. \z#& t x v> tumm *r 

hi bps~100kbpsfIJK±^^@Bffi$tL^x(f «t < , J: L < fi500bps~50kb 

ps^jg. $ <b S L < (i3kbps~25kbps^JKJi»tLit ^IBtt $ <Di>* «fc v> 0 

Pitfc?-. CFPit^k^) . ^Ji&ttit^ ($IxJ2\ ^^^o-r^^>itttil 
fzH\ Xiifcf^-tfv-'f v>»ffit{5^-) &^^-£ti&o 

60%&±Ol2?iJ|SI-&. L<{i70%J^±cO@e^iJ|WI-^ £<blc£F3: 
L < fi80%. 81%. 82%, 83%. 84%, 85%. 86%, 87%, 88%. 89%. 90%. 91%. 92%. 9 
3%. 94%. 95%. 96%. 97%. 98%. 99%. £^-tf80%~99%Ofe?iJ[Bj— 1£&^r1-& d t 
Xh2> 0 

[0 0 0 8] 

*&WK&^xmmzti&nmm<D-%m±, MM%fc&^xm%\<Dijmx$> 
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h'J^^X^flit (MAR) £ffiv>T£ <fcv* 0 $E^ffai$P£t? 9 fcfcfcfi. |g3f* 

(MAR) ^fflnrHfe^ES $^-6^55****0 ^«1T% rflMBiragK 
J 'Kf^ot-^-, y ?*m&W®L (MAR) 

Lfcv^ ^oa^^^rai&fifltJ: <9±»iJlOObpsi^F l 3^ 

£>5' fflt^oti 3*fi!|-eaboTfe J;v> 0 ^hU^^^^^it (MAR 

) £l§|^LTIEg£*L, ^>^>^~03'#JJ-e&5'lIJ-C& X^o 

[0 0 0 9] 

(ECFP) jtfe^OfflWajft^^fett, 

j&fe98fc*>^*K (ecfp) «<sT-03fgisiamx.^^ov>T#ffl^m^-r^ 0 
f^i^^ ^^^<bw^m^^>^^® (ecfp) at^offlraa«i 
x-^SHcfc^-cfi, DNAfflisiaijix.3&*3e#rv^jfflj!&*s^UT^*L. *miwii§. 

oTwaru vcFPtMMLtz&mmmw^mikB&igyb*>^?n (egfp) at 
[0010] 

1. #m^iwiamx.^M^^^^»o^ 
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#M 2 0 0 2-3 7 6 5 5 5 5? : 8/ 

&CTV>£ fcco&^U fc?£L<te, fe: K v^x, t7y\ 

fi$07*^« (Ramos cell) fle, Xfi-? h VBTOft^^DT40lfflJE^T*^> 
»K L < teDT40lfflfl»T&& 0 

mim, (Subline) %t>i>^fro 

frti&tK mnztizmmKmLtzmm, t&m&n- (t&mum. co 2 Mm) r 
bti&o t&mit. ant. 5%co 2 #£t\ m^&mmKt^xvmM. (iitt 2 

if) »LTUv\ L^LT, ^$*L*ft^lfi*«DT40iffllft-C**»^ 
^%5±IMDM (Invitrogentt) £fflv>, *&*ffia?|±fl|x.tf3 9 . 5 °C> 5 
% <D C O 2 SMMfettTTfr -9 o 
[0 0 11] 

2. i&mum^tztbG)^? ?-<Dmm 
(i) '>^^ffl-r&«« 

x^>f-, ?**i|frfr«J* (MAR) , *4>fl&1E9fiH£&ffll?P 
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SW33;i/f3>f K^^rn^K (Kaufman, 1990) & 
.x W^-fr- Xtflfc-r b i; y ^XjBf^« (MAR) ttW^fLfcHJ&rf-COte 

?ffittwwii:^t4 o-c&tur, fy®-&2> i> <d fe^ffiprti-e^)^^ dt4o 

*IIft*fflv*&*frfrfctt. -7hU«HWI«a^x^>t- (3' enhancer) 
[0 0 12] 

^h'J-^X^^ (MAR) (i, K3?iJ^<&53j"t?**»^^*±, -e^MB^iJlc 

Ay >f 77 »; -yj*?j A7^5 v -^e>i£ft^-t-* ^ t i> RTfg-e^^o £ 

itfflv^T'^Y-ii, ^n-^>^ft±, ^n->>fhi-^>7^a6co^y * 
Stifci^N^-XO^v h y (MAR) (iffl|WIMmx.*^$ 

■^sate^xt^Ra^tSi-itt t^DNAie^j^ss^tLTv^^y * -_t N g$ 

h V y fxm&fflSl (MAR) , x>/N>-9--cojlS#^>^>v^i-?-O^OM 

o 

> pTRE2hyg (Clontechtt) fciffc, BWoatfe^, «»^fcgHR<0:!»Ey!U 
tvHj^^M (MAR) f^^n-^>^LTU^o 
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[0 0 13] 

(2) itfS^- (ECFP) OflSm 

aws^-4rJi<ii-&<otc«Mnrt6J5ry9>f h Ratios* »« 

. JEiittOSv^DNA^ 1 ;^^--^ (UAlf, Pyrobest DNA Polymerase (TaKaRa) 

t#«btt^itf5^{i, M^*^n-->^ffio^^^- (^J£ii\ pBlueScriptl 
I> pUC19&£?) (:^n-->mit^il.o 

^l^a^x.*#l&^^:^itfgT-^ s ECFPitfE : J L ^^ii, TfTjR©^*- (pECF 
P-Cl) ^f>^D-^V^^fotU^ 0 

tf*T»Tfl£-e<fc & o ECFP^eT- * BB^Jt? & flit, MfT& & 4> flJfflnTfi 

[0 0 14] 

3. m^m^m^tf-omm 
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£ iz, 7u*~- ? -*1tm't&tZ*><0'<9 * -J±* "flj&OfcO, Mx.lf> pTet 
-OffXfipTet-On^^ * - (Clontechth) & if =Srfflv>T <£ V> 0 
[0 0 15] 

(1) a^Lfca^FO*|B|«BL*^0«N& 
<£><5> 0 

tfz, ^mm<Dtz^<D^^ ^ -Rirnrnm^m^^ ^ - ^m^fifzmm 

<D-%m%m^&ZttfX~%& i>K m x. f i\ T/i*^-)^ (Chen& ^Okayam 
a, 1988) , lJ<f-*>fem9.fc&Z>l5& (Elroy-Stein^mjoss, 1990) . 
FD^Vy 3 >S (Neumann^, 1982) ^^PJfflnTtgT*^ £ o 

ttrfB 2 m^<^^ * * - fcanna l & <s> *> . ns^ 7n * - * - vmmk k& 
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k *a [wjiam £if urn oim £ sii&^o*iBfla k & &t * <^«j & 

im«*^*Jfc*fc1-*£fc , TN ^t^os&s ^Mi-ait a*? §&<, 

, ECFPit^Oiir^im, 3H-&&^ft0^fb^T% $rS^fc^ofiij£iif 
[0 0 16] 

fcffv*, x. -r o 7t i t ^ i 19 $f>ciiiti,ii^i-5o 

M1-^#afE^(DiiiliIK^fflnT^^#^W^DNAT 0 ^^-T- (Mill §fi^I 

HtfiK-ffiffl $ *L£DNA# U ^ 9 — if Ultimo i><D*m^2>Zt &X § h -hK jE$S 

At^ v-ct)T-~;W^ j^ffli-^DNA^ 1 ; * ?-*<&t£»l&K:4fe£-*-£j^ 
9 8TC2^IBlOKJt^ 9 8t3 0#\ 5 8133 0#\ 72^1^2 

ftrnxm^btih-mmtth^t t-xh-oxis iv»*», p cr2.i-topo a 

nvitrogenft) *^fflV^*L4 0 ftifcE^lftsefflO^ * 

[0 0 17] 

[0 0 18] 
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mmm 1 : mmmmmwvfz&<7)s<? * -<^mm 

•/n-t-*-) <7>T^ECFPatfci^o&§\ £ <b ^TsfcKMAR, .x>v^^- 

(3* enhancer) £o&v^i 0 -h^Ci^ ^j3kb<7)X^— if- MB^iJ (^©Arg4^ 
i\ 3kb?)PstII0r>i-) £@£SU ^<b^ECFPt(±^rn]|;^EGFP^o^v^i 0 

enhancers ^n-r:>^fi, PCR&£fl]JB L/c 0 PCR14, Rochett^ 
> Expand High Fidelity PCR system£ffiv^ DT40^V ADNA£3M £ U &T<D 

MAR: 

5' -GCTGCAGTGTCCTTGGGGGTGAAATTCAG-3' I 1) 

5' -GCTCTAGAACTGCCCCCATTAAAAACTTTC-3' (@£?!i#-^ : 2) 
3' enhancer : 

5' -GCTCTAGAAGGCACAGCGCTGTCAGGGTGC-3' (BE^!l#-^ : 3) 

5' -CCGCGGCCGCGTGGTGGGAGCGGGCAGGGG-3' (SB3W§- : 4) 

pcrj^j^ — ^pcr2.i^^ ^-tcTA^n-^^^t. ^(D^mn^mmmm 

Tffilk (MAR : PstI, Xbal, 3' enhancer : Xbal, NotI) Lit&s pBluescriptll 
lZ?u-~>yLW.Lfz 0 Tf^tO'J^ifyn^-^-it P TRE2hyg (CI 
ontechtt) <D, TREfc^-frXhoI, EcoRI$r>f fcpBlueScriptllK* n-- >y Lfc 
(pHS305) o CIO. TRE^tr^*^ KK> ECFPitfzcT-£#A Lfco ECFPitfS 
pECFP-Ciy^^^ K (Clontechtt) OECFPSr^ONhel, MulIWftf-*. EcoR 
Iffiit L £pHS305K f y > h J- > K 7 4 V- v a > L tz (pHS344) 0 £ h pBl 
uescriptlltc^ D-->^LT^^MAR^pHS3440ECFP<7)T»tL^tc#At7^ (p 
HS345) o tfr&OJ:?^ 9— BB^!Hc»4»«ARG4*^«rfflv>fe 0 £*U4 
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> PstllcJ: «9^i:-63kb»f>T-«rpUC119o*v^<>o-eJb4** > d^y^J^^ K<z>S 
naBIBffi-fc. EGFPBfftf- ' (pEGFP-ClONhel, BspEIgfrJt) V 
-vaVUco dd^ib> PstlfcJ: OEGFP, ARG4&<S^t^fr@B^J£1^ til U 
pHS345<7)XhoIffifit^-7*^ ^ K-x^ h 9 4 Y~=s a ZbX\ pHS346=lr : f#7to 

Zbiz, pBlueScriptIDI^^-^^^LT^)^3 , enhancer £XbaI j3«£0%>tl 
T-#Hb L fcpHS346 ^ Jf A L TpHS347 b Ltz c 
[0 0 19] 

( 1 ) mmmm 

VT40mmt> C02©S*Jc:T5%C02> 39.5°C^«L/io ^%ti> IMDM^% (In 
vitrogeritt) £fflv\ 10%FBS, 1%- 7 h V JflL?t> ^-y'J> lOO-SMS/ml, 
lx7hv-fv> 100^g/mK 2-*)VZ)7Y^? ; 55 yU M£2JI]/LT'fgffl L£ c 

(2) I>7^7x^y3> 

7- h 9 -9"^ * V >M#i&¥H^£3&5l1-&3§3i^ ^ — pTA-Hyg (Clontechtt 
) 30,ug£HindIIIT\ 60^gOpHS347^XmnIT*E^bL. BEfcJO^j* (Bu 

erstedde,^, 1991) tct&o TDT40«^lfe ^<DU, 2.5mg/m\^<i ? 

lOOng/ml K^rviM > ^^tcijpAT-b V? V a >^j^fz 0 

ECFPSrH^-r & ?u-y £ tf*-e § (HS101*) o 

[0 0 2 0] 

HS10l£ VIM * V >^Tt^tt, ^SUSt^EPICS ELITE ESP 
y -ft) iz r Sjjg L fcfN^ ECFP .Bfc fcfH" & j&* 

HilBStLfc (02 :r-hE) o t&ttfflf&t^ ecfpx*) i>ZbK$k%fi&m<D 

^mm&mmztitz an2 ir-m 0 EtFvstzt^tztz?,^ mmmt& 

«B«<0»t»^^ GFPtS^tt^,^*f&t-^feO^S!l^tL^ (El 4) o 
[0 0 2 1] 
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(1) ^yADNA^jftai 

FACSK^Tr- hFi£< <?>fflM* V- h L, EPICS ELITE ESP ^v>-- 
rr - ;v ? -*±) |:± 0 £|ffljfe50001@ £ U a > a - hLfcl. Snlf-* - "7*K4|i6 
o v-X$KM$£ft£#fflJ&£jt>k (lOOOg, lOmin) \z X *) ®JRU ^^M: 
it^l00,ul<O$VA$S{il/^ 7r- (100 mM Tris-HCl(pH8.0), 5mM EDTA, 0.2% 
SDS, 200 mM NaCl^.O f 100/zg/miynT-^^--b*K) £#nx.. 50*07?— HfcMjt L 
fco SB, 250^100-^ y-;vfr*nx.> a^^tc±TLR*g$*T?i-^fco *V 
Afcifrfc (1000 g, 10 min) £ «9 0JRU 70%^* y -A-Tifcv^ MMLtz 0 
•TCIICIOO^ 1 (PTE (10 mM Tris-HCl (pH8. 0), 1 mM EDTA) *1lU?L, 50^^30^ 

(2) TOEET<OE^J^»*f 

tttB LWA^?>, PCR (Perkin Elmer 9600) X~T b * 'J >M*7°n 

^ - * - <7)H:T<7)@e^J SrifH L/c&o £TA^ n - - y 7 L TEfll £#P*f L £ 0 

r^ADNA^5^1 («BJ!&5000fflJCffl^) %WMb L> ^^v-Jilt (5'- 
CCATAGAAGACACCGGGACCGATCC-3 ' ) (M&\]%tf§r I 5 ) , T^L (5' -TGCACGCTGCCGTCC 
TCGATGTTG-3' ) (E£iJ#-^ : 6) -e*L-P*ilO pmolfc'Rffl Lfco Pyrobest DNA Po 
lymerase (TaKaRa) £JEv*T. 50^ l^^-;veRjS$*7to RJ£*#J±> 98*02 
Wik, 981C30#> 58"C30*J\ 72 < Cl^Sr26'9--f * Mf *&fc721C5#HIRJ& 
£-frfco -C-O^ ExTaq DNA P lymerase (TaKaRa) Srl/Hinx^ 72 , C15#RJ&3 

^MJS«o2o^i^*T^n-x^«$cQaftT?^«it^o estate 

1^3HWfc:tBi§+&'<>' KfcflH fflU Gel Extraction kit (Qiagentt) 
DNA* ElilX^ TOPO TA Cloning kit (Invitrogentt) t~"CpCR2. 1-T0P0^ 9 - 
^H(;f7>^7t-^-y3^l^ 0 -fvXS. K^ilUU ABI 
PRISM 377 DNA Sequencer (Perkin Elmertt) K J: *) E?iJ£$M7fL£ 0 *<D&^ 
m5izm-f KFP£EGFP<D**7tf3iCX^&Zt7!)mt>frt%<>tZo ~ 

i»^7(OH, typelf3:22^n->\ type2(il^ >%h*Lfz 0 
[0 0 2 2] 
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[0 0 2 3] 

Buerstedde, J.M.&tfTakeda, S. 1991. Cell 67:179-88 

Chen, C. %LXf Okayama, H. 1988. BioTechniques 6:632-638. 

Cramer i^, 1998. Nature 391:288-291 

DiSanto^, 1995. Proc. Natl. Acad. Sci. USA 92:377-381 

Elroy-Stein, O.Rtf B. Moss. 1990. Proc. Natl. Acad. Sci. USA. 87:6743-6 

747. 

Kaufman, R.J. 1990. Methods Enzymol. 185:487-511. 
Neumann, E. , M.4$, 1982. EMB0 J. 1:841-845. 
Rouet ^F, 1994. Proc. Natl. Acad. Sci. USA 91:6064-6068 
10 0 2 4] 

SEQUENCE LISTING 

<110> RIKEN 

Japan Science and Technology Corporation, JST 

<120> Gene Shuffling by Enhanced Homologous Recombination 

<130> RJH14-127;A132P22 

<160> 6 
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<170> Patentln version 3.1 

<210> 1 

<211> 29 

<212> DNA 

<213> Gallus gallus 

<220> 

<221> primer_bind 

<222> (8).. (29) 
<223> 

<400> 1 

gctgcagtgt ccttgggggt gaaattcag 29 

<210> 2 

<211> 30 

<212> DNA 

<213> Gallus gallus 
<220> 

<221> primer_bind 

<222> (9).. (30) 
<223> 

<400> 2 

gctctagaac tgcccccatt aaaaactttc 30 

tBIE#2 004-3044927 
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<210> 3 

<211> 30 

<212> DNA 

<213> Callus gallus 
<220> 

<221> primer_bind 

<222> (8) . . (30) 
<223> 

<400> 3 

gctctagaag gcacagcgct gtcagggtgc 30 



<210> 4 
<211> 30 
<212> DNA 

<213> Gallus gallus 
<400> 4 

ccgcggccgc gtggtgggag cgggcagggg 30 



<210> 5 

<211> 25 

<212> DNA 

<213> Escherichia coli 
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<220> 

<221> primer_bind 

<222> (1) . . (25) 
<223> 

<400> 5 

ccatagaaga caccgggacc gatcc 25 



<210> 6 

<211> 24 

<212> DNA 

<213> Escherichia coli 
<220> 

<221> primer_bind 

<222> (1) . . (24) 
<223> 

<400> 6 

tgcacgctgc cgtcctcgat gttg 24 

[S3] facsk x &&ft&m<omi%Mmkfc'o^x7F-? 0 E<v&y(ffimtF 
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[ m 4 ] ECFPitfST £ EGFPstfS^ £ O m £ £ $ -fr flfl fig O 
(C) o 

[H! 5] i^t^K^<0#^**jjr**o £3fc»ft©3fiv»fflfl&fcffltfm 
EHCTOK2ni*JIMffUfc«S*^ typel, type2<7)ifm^-ft«<7)am#^m $ *i 
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[mi] 




TRE ECFP 

PHS345 



MAR 




EGFP ARG4 TRE ECFP 

pHS346 




MAR 



f 3'enhancer 1 





EGFP 




ARG4 TRE ECFP MAR 3'enhancer 



PHS347 
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v : i/E 
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